
' . - .. . 
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

Date: Januarr 29, 1998 

MEMORANDUM 

012465 

OFFICE OF 
PREVENTION, PESTICIDES AND 

TOXIC SUBSTANCES 

SUBJECT: 'PIRIMIPHOS-METHYL -Report of the HaZard Identification As~essment 
Review Committee. · 

FROM: .. J~ssR~wland_~~fJ-~ J~t-tr 
Executive· Secretary, 
Hazard Identification Assessment Review Committee . 
Health Effects Division (7509C) · . .. ·. · ? ;r--_·· /}; /9 J 

THROUGH: K, Clark Swentzel, Chairman, ,f!(· tAU ~~0-z:/ .· J. ' 
Hazard Identificati~rt Assessment ·Review Committee 
Health Effects Division (7509C) 

~ke M:n~ger, Co-Chairman . ~-~-' . ' n' AAI h . 
liazard Identification Assessment Re . . . . tt~ I r JV L/ 
Health Effects. Division (7509C) . . · . . 

' . .. ~ . ' ; . . . . . 

TO: Alberto Protzel, Branch Senior Scientist 
Toxicology Branch ·t 

. ·Health Effects DiVision (~509C) 

. PC Code~#08102 

· On January 12, 1998, the Health Effect~-Division's Hazard Identification'Assessment Review 
comlnittee evalUated the.toxico~ogy data base ofPirimiphos-methyl arid selected dose~ and 
endpoints for acute dietary as well a8 occupational and res~dential exposure risk assessments, re.:. · 

· · assessed the ReferenCe Dose (RfD)'establish¢<1 for chrome dietary risk assessment and addressed . 
the sensitivity of infants and .. children as required by the. foo4 Quallty Protection ACt (FQPA) of 
1996. The Committee's·conclusio~s are presented in this report. 

I 

· RecycltdiRKyclabla • Prliited wltl Vegetable 011 Based lnlc!i on 100% Racyc:lld PIP« (40% Postconsumlr) · 



Committee Members in Attendance 

Members present were Karl Baetcke, William Burnam, Susan Makris, Nancy McCarroll, Mike 
Metzger, Kathy Raffaele, Jess Rowland (Executive Secretary) and Clark Swentzel (Chairman). 
Member in absentia: George Ghaii, Karen Hamernik, and Melba Morrow. Other HED staff 
participating were Wtlliam Sette, Science Analysis Branch and Christina Swartz, Reregistration 
Action Branch 2. Data was presented by Sanju Diwan of Toxicology Branch 1. 

Data Presentation: 

Report Preparation: 

-£~0--
sanj'Diwan, Ph. D 
ToXIcologist 

~-a..-""""..rl-Jes~wland, M.S 
Executive Secretary 

2 

. 
f . 



I. INTRODUCTION 

On January 14, 1998, the Health Effects Division's Hazard Identification Assessment Review 
committee evaluated the toxicolo~ data base, selected doses and endpoints for acute dietary a:s 
well as occupational and residential exposure risk assessments, ·re-assessed the Reference Dose 
(RID) established for chronic dietary risk assessment, and addressed the sensitivity of infants and 
children from exposure to Pirimiphos-methyl as required by the Food Quality Protection Act 
(FQPA) of 1996. The Commi~ee's conclusions are presented below. 

II. HAZARD IDENTIFICATION 

A. Acute Dietary (one-day) 

Study Selected: 28-:Day and 58-D8:y0ral Toxicity - Human 

MRID. Nos. 00097671 and 00080732 

Executive Summaries: In the 28-day study, 5 healthy adult human males received gelatin 
capsules containing Pirimiphos-methyl (97.8%) at a dose of0.25 mg/kg for ·28 days. 
Plasma and erythrocyte cholinesterase activities (C~I) were measured twice prior to 
dosing, on days 1, 2, 3, 7, 14~ 21 and 28 of dosing as well' as on days 7 and 14 post
dosing. No biologically significant effect~ were seen on plasma or erythrocyte ChEI 
during days l through 7. One subject showed borderline depression of pl&$ll18. ChEI on 
days 14 and 28 :(-13%.and -21%, respectively below predosing measurement). 

. . 

In the 56-day study, 3 healthy adult human males and 4 females received Pirimiphos
methyl(97.8%) at the same dose (0.25 mg/kg) for 56 days. Plasma and erythrocyte 

·cholinesterase activities (ChEI) were measured twice prior to dosing, o~ days 1, 7, 14, 21, 
28, 35, 42, 49 and 56 of dosing as well as on days 7, 14, 21 and 28. post-dosing. No 

· biologicaUy significant effects were seen on plasma or erythrocyte Ch~l during days 
·l through 3. Statistically significant decreases in plasma ChEI (up to· 24%, relative to 
lowest and/or mean pre-dosing activity) were seen in 3 females between days 14 and 35. 

Dose and Endpoint for Risk Assessment:· NOEL = 0.25 m8fkglday based on lack of 
cholinesterase inhibition ·up to day 7. · 

. Comments about StUdy and ·Eridpoint: This dose was -consider~ to be the NOEL for 
· actite effects (i.e., after a single exposure) sin~ ChEI wa5 not observed in either study 
until day 14. In addition, Although no plasma or erythrocyte ChEI was seen in either 

· stJ.ldy,.the Committee 5electe4 this dose since it was the only dose that was tested and.it . 

was presumed that a higher dose could have caused ChEI. 

This _risk assessment is required. 
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Acute Dietcuy Risk Assessment: Although, the developmental toxicity studies in rats and 

rabbits showed no increased sensitivity in fetuses as compared to maternal animals 

following in utero exposures and the two-generation reproduction toxicity study in rats 

showed no increased sens_itivity in pups when compared to adults, the Committee 

determined that the FQPA 10 x factor should be· retained because of the inadequate 

data base 1) to evaluate acute delayed neurotoxicity following a single exposure, 2) to 

assess t~e functional devel~pment of young animals and in tum the susceptibility to infants 

and children and 3) to determine the need for a developmental neurotoxicity study. The 

data gaps are listed in Section VI. 

Thus, for acute dietary risk assessment, a Margin of Exposure (MOE) oflOO.is 

required. This 100 includes the conventional10 x· (for use of a human study) and a 10 x 

underFQPA. 

B. Chronic Dietary [Reference Dose (lUi>)} 

The RID establisped in 1988 was re-assessed by this Committee pursuant to the FQPA 

. and is discussed below: 

Study Selected: 56-Day Oral Toxicity- Human 

:MRIDNo. 00080732 

Executive Summcuy: In the.56-day stUdy, 3 healthy iidult human males and 4 females 
received gelatin capsules eontaining Pirimiphos-methyl (97.8%}.at a dose of0;25 mglkg 

for 56 days. Plasma and erythrocyte cholinesterase activities (ChEI) were measured twice 

priorto dosing, on days 1, 7, 14, 21, 28, 35, 42; 49 and 56 of dosing as well as on clays 7, 

'14, 21 and 28 post-dosing (recovery period). Statistically significant-decreases in plasma. 

ChEI (up to24%, relative to lowest and/or mean pre~dosing activity) were seen in'three 

females between days ·14 and 35. Plasma ChEI in males was slightly lowerthan pre-.· 

dosing, but generally wit~ 1 00/o. · No effects were observed on erythrocyte ChE. The 
DER established the 0.25 mglkglday as a "threshold" NOEL based on marginal, transient 

decreases in plasma ChEI in the three females with the LOEL being >0.25 mglkglday. 

·the Committee; however, determined .that since only a single dose was tested and . 

significant plasma ChEI was seen between days 14 and 35~- this dose should be considered· 

the LOEL rather thana "threshold" NOEL. Therefore, the Committee recommended 

'that the DER should be revised to reflect this change. (i.e., 0.25 mglkglday is the . 
LOEL). . 

Dos~ndgoint for establishing the RID: LOEL. ~ 0.25 mg!kglday based on statistically 

significant decreaSe in pla5m (;hEI in three females. between days 14 and 35. _-
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Comments about Study and Endpoint: Since ChEI was seen at ~he only dose tested, the 
Committee considered this dose as the LOEL. 

Uncertainty Factor (UF):, 3000 (See discussion below) . . 
RID·= 0.25 mglk&'day (LOEL) 

3000(UF) 
= 0.00008 mglkg/day 

Chronic Dietary Risk Assessment Although, the developmental toxicity studi~s in rats and 
rabbits showed no increased sensitivity in fetuses a8 compared to maternal animals 
following in utero exposures and .the two-generation reproduction toxicity study in rats 
showed no increased sensitivity in pups when compared to adults, the Committee 

· determined that the FQPA 10 x factor should be retained because of the inadequate 
data base 1) to evaluate neurotoxicity following long-term exposure, 2) to assess the 
functional development of yQung animals and in tum the susceptibility to infants and : 
children and 3) to determine the need for a developmental neurotoxicity study. 

In.addition to.the 10 x for intfa;.species variation (for use_ of a human study) and io xfor 
FQP A, the Committee also applied an additional 30 x Uncertainty Factor (UF) under 
FIFRA. The FIFRA UF includes a 3 x for the use o~ a LOEL and a 10 x for data gaps of a 
chronic toxicity study in dogs and a chronic toxicity/carcinogenicity study in rats as well as 
a delayed neurotoxicity study in hens. Thus; for chronic dietary risk assessment, an UF of 

. ~000 is required and the RID is revised as follows: 

Revised RlD =. 0.25 mglkg!day (NOEL)'= 0.00008 mglkg/day 
.! I . . .· 

. . 3000(UF) . . . 

· C. Occupationa~esidential Exposure 

l. Dermal Absorption 

IJerma18bs6rption stUdies are rtot available.· Coilsequently,·th~ Committee 
assumed denn81 absorption factor of 1000/o (default value) for risk asse~smeilts. 
This assumption is supported by 1) the evidence of dermal absorption in the 21~ 
d~y dermal toxicity .where systemic toxicity was· seen at the lowest d()se tested ~d 
· 2) tile oomparison of the LOELs of tht:r oral and dermal toxicity studies baSed on 
the same endpoint (cholinesterase _inhibition) in the same species (rabbits). · 

• . I . 

. ' 

In the oral developmental toxicity in New Zealand White.rabbits, the maternal. 
LOEL was 24 mg/kglday basoo. on plasma and erythrocyte cholinesterase _ 
inhibition; the maternal NOEL was 12 mglkg/day (MRID No. 43206301). 
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In the dermal toxicity stUdy in New Zealand White rabbits, the LOEL was 4 

mglkg/day (LDT) based on red blood cell cholinesterase inhibition; a NOEL was 

not established (MRID No. 00129342). 

. . 

Dermal Absorption Factor: 100%.(default value). 

2. Short-Term Dermal- (1-7 days) 

Study Selected: 56-day Oral Toxicity - Human 

:MRIDNo. 00080732 

Executive Summary: See Acute/Chronic Dietary 

Dose and Endpoint for Risk Assessment: NOEL=0.25 mglkg/day based on the 

lack of cholinesterase inhibition upto day 7. 

Comments about Study and Endpoint: Since· plasma or erythrocyte cholinesterase 

inhibition was not~ during days 1 through 7 (the exposure period of concern), 

this dose was considered to be the NOEL for this risk assessment (i.e., 1-7 days · 

time period). The Committee .did not utilize the results of the 21-day dermal 

toxicity in rabbits, because of the availability of adequate data in humans. Since.an 

oral dose was identified, a dermal absorption rate of 1 000/o should be used for 
dermal risk assessments. · · · / 

This risk assessme~t is required. 

3. Intermedia,te-Term Dermal (7 Days to Several Months) 

Study· Selected: 56-day Oral Toxicity~ Human 

:MRIDNo. .00080732 

Executive S~: .See Acute/Chronic Dietary • 

Dose and Endpoint for· Risk Assessment: LOEL=0.2S mg/kg/day based on 

sigmficant plasma ChEI in-three female subjects between days 14 and 35. 

. ' . . . - _, . ' . 

Comments abQut Study and Endpoint: ·Since plasma cholinesterase inhibition~ 

seen between days 14 and 35. ~his·dose was considered to be the LOEL for this 

risk assessment. . The Conimittee did not utilize .the results of the 21 ~day dermal_ . 

. toxicity in rabbits, because ofthe availability_,of adequate data m humans. Since an 

oral dose was identified, a dermal ab5orytion rate of 1 000/o should be used for 

dermal risk· assessments. 

This risk assessm~nt is required. · 
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4. Long-Term Dermal (Several Months to Life-Time) 

. Study Selected: 56-day Oral Toxicity --Human 

MRIDNo. 00080732 

Executive Summazy: See Acute/Chronic Dietary 

Dose and Endpoint for Risk Assessment: LOEL=0.25 mglkg/day based .on 
significant plasma ChEI in three female subjects between days 14 and 3 5. 

Comments about Sru'dy and Endpoint: Sinee plasma cholinesterase inhibition was 
seen between days 14 and 35, this dose was considered to be the LOEL for this 
risk assessment. The Committee did not.utilize the 21-day dermal toxicity in 
rabbits, because of the availability of adequate data in huiJl.anS. Since an oral dose 
was identified, a dermal absorption rate of 100% should be used for dermal risk 
asSessments. ,. 

This risk assessment is required. 

. . -
5. Inhalation Exposure (Any-Time period) 

Except for au:t acute inhalation toxicity study, the results on·which'Pirimiphos• 
methyl is placed in Toxicity Category N (LC56 = >5.04mg!L), no other studies 
are available via this route. Therefore, the mARC selected an orai dose for 
inhalation risk assessments. Inhalation risk asse$sments.shouid be as follows: 

Step I. 

Step II. 

Stepm 

Theinhatatioli exposure.component (i.e.,mg!L) using a 100% 
absorption rate (default value) should be cOnverted to an equivalent . 
oral dose (mglkg/day) 

-. . . . . . . 

· The dermal exposure component (i.e.,. mglkglday) using a.1 00 % · 
dermal absorption rate should be. converted to an equivalent oral 
dose. This dose should then be combined with the converted oral 

·dose 'in ~tep 1. 

· The combined dose from Step Ii s~ould then be compared to the 
oral dose o(0.2~ mglkglday to calculate the MOE's~ . 

.... ; 

It ~hould be noted, however,.that the MOE ·r~quirementS are different for the'three 
time periods becauSe of the use ofthis·dose as a NOEL for Short~ Term' and as the 
LOEL forint~rmediate-and Long-Term exposure (See Section. D). ·· . 
·This. risk. assessment is required. 
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D. Margin of Exposure for Occupationai/ResidentiarExposures: 

For Short-Term dermal and inhalation exposure risk assessments, a MO~ of 100 is 

required and includes the eonventional10 x and the FQPA 10 x factors. For this time· 

period, the oral dose is used as the NOEL because cholinesterase inhibition was not seen 

during the exposure period of concern (i.e., 1-7 days). 

For Intermediate-Term dermal and inhalation exposure risk assessments, a MOE of 

300 is required and includes the conventional10 x and the FQPA 10 x as well as an 

additional 3 x factor under FIFRA For this time period, the oral dose is used as the 

LOEL because cholinesterase inhibition was seen and thus requiring an additional 3 X 

· factor under FIFRA (i.e., lack of a NOEL in the critical study). 

.· 

For Long-Term dermal and inhalation exposure risk assessments, a MOE of3000 is 

required and mcludes the conventional 10 X, the FQPA 10 X and an additional 3o X under 

. FIFRA The 30 x factor under FIFRA includes a 3 x for. the use of a LOEL and a 10 x for 

data gaps of chronic toxicjty studies in rats and dogs. 
I· 

There are no registered residential uses in the current use pattern; however, the 

Committee determined that the FQP A is relevant for occupational exposure to Pifimiphos

methyl because of the concern for pregnant occupational workers exposed to this · 

organophosphate chemical. The Committee determined that the FQPA lOx factor 

should be" retained because of the inadequate data 'base 1) to evaluate neurotoxicity 

following acute or long.;.term exposures, 2) to assess the functioJ;tal development of young 

animals and in tum the susceptibility to irifants and -~hildren and 3) to determine the need 

for a developmental neurotoxicity study. The data_ gaps are listed in Section IV. 

; . 
; E. Recommendation for Aggregate Exposure Risk Assessments . 

Not required since there are no registered residential uses and the use patten\ does not 

indicate any expo~re via drinking or ground water. · 

III. CLASSIFICATION OF CARCINOGENIC POTENTIAL 
- . . . . . 

' . 
In a carcinogenicity study, groups of CD~ 1. ~ce (50/sex/dose) were fed diets containing 

Pirimipho~methyl(89.8%) at dose levels ofO, 50,200 or·4oo/30~ ppm (0, 8:3, 33·or 52 

mg/kgfday for males and o, 9~7, 39or ~1 niglkgfday for females, respectively) for 78 

w~ks. For chronic toxicity, the NOEL was 50 p_pm (8.3 mglkgfday) and the LOEL was 

· .200 ppm (33 mglkgJday) based on clinical signs (piloerection, hunched poSture, dark eyes 

and hyperactivity) and decreased body weights. For.cholinestera.Se inhibition the LOEL 

was 50 ppm (8.3_mglkgfday; LDT)·based on.inhibition ofplasm~ red bloodcell.and brain 

cholinesterase activity; a NOEL 'was not established. The dose Levels tested were judgC1d 

to be·aciequate to assess the carcinogenic potential ofPirimiphos-methyl in male and 

female mice. Th~re was no evidenc~ of carcinogenicity (MRID No. ~3968401 ). 
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In a combined chronic toxicity/carcinogenicity, groups ofWistar (SPF) rats (72/sex/dose) 
were fed diets containing Pirimiphos-methyl (purity not specified) at dose levels ofO, 10, 
50 or 300 ppm (0, 0.4, 2.1 or 12.6 mglkgi'day, respectively) for 24 months. For chronic 
toxicity, the NOEL was 300 ppm (12.6 mglkg/day, HOT) a LOEL was not establish~. . 
This study, conducted in 1974, was classified as Unacceptable due to the deficiencies 
listed below: .I) l~ck of test article charactenzation; 2) data concentration and stability of 
diet mixes were not reported; 3) no rationale was provided for dose levels tested since no 
systemic toxicity was demonstrated at the highest dose level tested; 4) hematology, clinical 
·chemistry and urinalysis parameters were not evaluated ; 5) individual animal .data w~re 

· not provided for evaluation of neoplastic and non-neoplastic 'findings; and 6) statistical 
analysis of data were not p~rformed. The Committee concurred with the classification 
of this study and concluded that a new study must be conducted to assess the 
carcinogenic potential oi'Pirimiphos-methyl in this species (MRID No. 92147035). · 

·The Committee concluded that the carcinogenic potential ofPirimiphos-methyl can 
not be determined due to the lack of an acceptable carcinogenicity study in rats. 

IV. MUTAGENICITY 

I. Gene Mutations 

· In a Salmonella typhimurium re~erse gene mutation assay, independent trials were 
negative up to the highest concentration tested (5QOO Jlg/plate) With or without metabolic 
(S9) activation (MRID No. 00144969). · 

In a mouse tymphoma. TK /-forward gene mutation ·assay in independent 'trials performed 
·using a micro suspension technique~ negative results were obtained up to a concentration 
that was lethal in the absence of S9 activation and moderately cytotoxic in the presence of 

· S9 activation (2,00 llslmL). Tills dose was_ also the maximum soluble concentration that 
could be achieved in: the aqueOus tissue culture· n:tedium(MRID No. 41556303). 

2. Chromosome Aberrations_ . 

An in vitro chromosome ~trations in human lymphocyte$ assay was negative up to 
_cytotoXic concentrati9ns (D1161lg/~ -S9; 0289 j.lg/mL'+S.9)(MRID No. 41599501) .. 

An in vivo bone marrow-cytogenetic assay was negative in CD-I male mice.given single 
oral (gavage) doses ranging from 38-192 rng.1cg (~concentrations, based on 
analyticat remits) or eXp<>sed to'24-234 m8/kg!day (~concentrations, based on 
·analytical results) once daily for 5 consecutive days. Lethality and other_clinical si~s of 
toxicity were .noted at the ~ghest dose tested (HOT) in the multiple exposure dosing 

. regimen. There was also suggestive evidence ofbQne marrow cytotoxicity at the HDT 
following multiple exposures(MRID No. 00126256). · 
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3. Other Mutagenic Mechani~ms 

Positive results were obtained in an in vitro sister chromatid exchange (SCE) in Chinese 
hamster lung fibroblasts (Don cells) assay. Significant but not.dose-related increases in 
the frequency ofSCEs were obtained at 0.14-29 Jlg/mL without S9 activation. In the 
presence ofS9 activation, the response wa5 significant and dose~related at 14-145 Jlg/mL. 

Higher levels (0 145. Jlg/mL +/-S9) were severely cytotoxic and mitotic delay was.seen at 
00.29 Jlg/mL -S9 and 02.9 Jlg/mL +S9(MRID No. 41599502. 

4. Other Information: 

In addition to the Acceptable studies, an Unacceptable and not upgradeable negative 
mouse dominant lethal assay (MRID No. 41556302) was submitted. Studies found in the 
open literature indicated that Pirimiphos-methyl was negative in the S. typhimurium 
reverse gene mutation assay and did not induce micronuclei in rat hepatocytes in vitro. 
Similarly, Rajini et al (1986) f~und no evidence of micronuclei induction in Swiss mal~ 
mice administerep oral doses ofPirimiphos-methyl up to 400 mglkg once daily for 2 days. 
The HDT in this study was· clearly cytotoxic to the target organ. 

5.Conclusions: . 

The available studies submitted to the Agency in conjunction with the published data 
indicate that Pirimiphos-methyl is not mutagenic·in·bacteria or cultured mammalian cells. 
Pirimiphos-methyl did, however, induce SCE in vitro· but was not clastogenic either in · 
vitro or in vivo and was not genotoxic in primary rat.hepatocytes .. The data suggest, 
_therefore, t~t the genotoxic activity demonstrated-in' the·SCE assay-is pot expressed in 

, vivo. Coqfidence in this conclusion is high since the suggestive evidence of test material 
, interaction with the target cell$ noted in"the_submitted bone marrow cYtogenetic assay. was 
. supported by the firuljngsofRajini et al (1986) .. Based on these considerations, the 

Committee eon<?luded that there is no concern for- mutagenicity at this time. 

V. FOPA CONSIDERATIONS 

. l. Neurotoxicity Data 

:The Committee determined that the-available studies.are inadequate to ~Sess the . 
neurotoxic potential ofPirimiphos-methyl due to an existing data gap of an Acute Delayed 

·Neurotoxicity S~dy in-Hens (§81-7), Chronic Toxicity Study in Dogs (§83-1) and a · 
-Chronic T9xicity/Carcinogenicity·Study iti Rats-(§83-5). ·These studies are diSCl1ssed 

below: · · 
.;: 
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Data gap exists for an acute delayed neurotoxicity study in hens. In a study available in 
the published literature, Johnson et al. 1990 did not observe delayed neurotoxicity 
following a single oral administration ofPirimiphos-methyl at a dose of 100 mglkg 
followed by a seeond dose on dar 21. 

In an unacceptable subchronic delayed neurotoxicity study, groups of hens (10/sex/dose) 
received oral (gavage) administration ofPirimiphos-methyl (93.5%) at dose levels ofO.S, 
1, 2.5, S or 10 mglkglday for a·total of90 doses. Two additional groups received S or 10 
mglkglday for the same duration (90 doses) followed by a recovery period of30 days. 
Control groups consisted of untreated control and vehicle qontrol. The positive control 
group received Tri-ortho-cresyl-phosphate (TCOP) at 7.5 mglkglday. Treatment-related 
effects at S and 10 mglkglday included mort~ty 4/20 and 8/20, respectively), decrease in _ 

- body weight and food consumption (10 ~glkglday only), and a dose-related increase in 
the severity of clinical signs including quietness, weakness, slugSish movements, 
stumbling, leg stiflhess, ruftled feathers, exaggerated leg movemen~ unsteadiness and 
wing drooping. At 10 mglkglday, clinical signs were seen even during the recovery 
period. Mild 'and less frequent signs were seen at 1 and 2.5 mglkglday dose groups. No 
effects w~re seen at 0.5 mglkg/day. Histopathology revealed neuropathological changes 
(Grade III) in 116 hens from tJte non-recovery group that received continuous-dosing; 
histopathology was not perf~rmed in hens in the recovery group. No NTE measurements .. 
were made. The NOEL was S m:glkglday and the LOEL was 10 mglkglday based· on 
positive histopathological lesions (MRID No. 00126254). 

This study was classified as unacceptable because of intermittent dosing of some animals. 
At 10 mglkglday, the non:-recovery group h€ms had less severe-and less freque~t signs of 
.toxicity compared'to those that were seen in recovery hens. At 10 mglkglday (non
recovery group) some hens.that died earlier did not_ receive sufficient dosing and t~erefore, 
the histopathological.examination did not reveal treatment-related effects. · 

In an acute neurotoXici~ m.idy in rats, groups of Sprague-Dawley rats (17 /~dose) were 
· given a single oral administratiollofPirimiphos-methyl (89.8%) in com oil at dose levels 

ofO, 'IS, 150 or 1500 Dig/kg; Assessm~nts were made for FOB and motor actiyity at 
pret~~ 24 hours, 7 and 14 days .after <Josing~ · F:or cholinesterase inhibition, the LOEL was 
1 s mglkglday (LDT) based on significant decreases in plasma, red blood cell and brain 
cholinesterase actiVity; a NOEL was not establish~. For ~eurotoxicity, the LOEL was _ -
1500 mglkg/day based on clonic convulsions (in au rats) and r~lated parameters (impaired 
mobility, decreased ~earing, ~eereased rotarod performance~ posture changes), ocular 
.effects (alteratio~ in pupil reSponse. palpebral cl~sure and exoph~halmus),,altered fur 
appearance, lacriMation and ·salivation, decreased grip strength and deCreased body 

· !t~mper~ture; the NOEL w~ IS mglkglday (MRID No. 43594101)~. 
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In a sub~hr<;>nic neurotoxicity study in rats, groups of Sprague-Dawley rats (1 0/sex/ dose) 

were fed diets containing Pirimiphos-methyl (89.8%) at dose levels ofO, 3, 30 or 300pp~ 

(0, 0.2, 2.1 or21.1 for males and 0, 0.2, 2.4 or 24.7 mglkglday for females, respectively) 

for 90-days. Assessments for FOB and motor activity and measurements of plasma, red 

blood cell and brain cholinesterase activity were made at pretest, and at weeks 3, 7 and 13 

post treatment. No neurotoxicity. or systemic toxicity was seen. The NOEL was 24.7 

mglkglday (HDT); a LOEL was not established. For plasma CbEI, the NOEL was <0.2 

mglkglday (LDT) and the LOEL wu 0.2 mglkglday. For red blood cell ChEI, the 

·threshold NOELILOEL was 2.1 tnglkglday. For brain ChEI, the NOEL was 2.1 

mglkglday and theLOEL was 21.1 ~glday (MRID No. 4360820 1). 

2. Determination of Susceotibility 

There is no indication of additional sensitivity.to young tats or rabbits following pre

and/or postnatal exposure to Pirimiphos-methyl in the developmental and reproductive . 

toxicity studies. 

(i) Developmental Toxicity: 

In a prenaUll developmental ~tudy, pregnant Alpk:AP (Wistar-derived) rats (24/dose) 

received oral (gavage) administration ofPirimiphos-methyl (88.5%) in com oil at dose 

levels ofO, 1.5, 15. or 150 mgfkglday during gestation days 7 through 16 of gestation. For 

maternal toxicity, the NOEL was 15 mglkglday and the LOEL was 150 ·mglkglday based 

on increased incidence of cliincal signs characterized as abnormal gait, changes in 

behavior, irregular respiration, urinary incontinence and body tremors.. For 

developmental toxicity, the NOEL was ~150 mg/kglday (HDT); a LOEL was not 

established (MRID No. 00151623). · 

In a prenatal developmental toXicity study, pregruint New Zealand White rabbits received 

orat (gavage) admini~tion ofPirimiphos-methyl (86.7%) in_com oil' at dose levels ofO, 

· 12, 24, or 48 mglkglday during gestation days 6 through 18. For maternal toxicity, the 

NOEL was 12 mglkglday and the LOEL was 24 mglkglday based on inhibition, of plasma 

(37%) and ·red blood cell (44%) cholirlesterase activity. For developmental toxicity, the 

NOEL was~ 48 mglkglday-(HDT); a'LOEL was not established (MRID No. 43206301 ). 

(ii) Reproductive Toxicity: 

In a two-generation t:eproduction study, Sprague-:Dawley rats were fed diets containing 

· Primiphos~ methyl (86.70/o) at dose levels ofO, 10, 40 or l60 ppm (0, 0~87~ 3.43 or 13.72 

mglkglday for males and 0, 0:~8, 3.88 or 15.41 mglkglday for females, respectively) . 

during the preniating peri<>Q of 10 weeks (F1 generation) and 12 weeks (F2 generation). 

Forparental systemic toxicity, the LOEL was 0.87 mglkgldayin males and 0.98 . 

~glkglday in females based on significant inhibition of plasma cholinest~ actiVity; a 

NOEL was not established: For offspring toxicity, the NOEL' was 13.72 mglkglday in 

males and 15.4 mglkglday in females (HDT); a LOEL was not' established (MRID No: 
43726801). ' . . 
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3. Recommendation for a Developmental· Neurotoxicity Study 

Due to the existing data gaps of critical studies (listed below), the Committee was unable 
to determine whether or n<?t ·a developmental neurotoxicity study would be required. 
Consequently, this data requirement was placed in a reserve status pending receipt of the 
following critical studies: an Acute Delayed Neurotoxicity study in hens, a Chronic 
Toxicity study in dogs and a Combined Chronic Toxicity/Carcin.ogenicity Study iii rats. 
The following information was considered to sul>port this decision: 

(i) Eviden~ that support. requiring a developmental neurotoxicity study: 

0 Pirimiphos-methyl is an organophosphate chenucal that caused 
neurotoxicity via the oral and dermal routes characterized by clinical signs 
of neurotoxicity as well as inhibition of cholinesterase activities in mice, 
rats, rabbits, dogs and humans. · . 

0 Some evidence of delayed neurotoxicity w~ seen following rep~ted 
exposure to hens. 

0 The lackcofacceptable'chronic studies in.rodents and non-rodents 
precludes an·evaluation of the neurotoxic effects following long-terni 
exposure to this chemical. · · 

(ii) Evidence that do not ·support requiring ~ developmental ne"!rotoxicity stUdy: 

0 No evidence ofabrtormalities in the development of the fetal nervous 
. system was observed in tPe developmental toxicity studies in rats and 
rabbits or. in the· pre/post natal reproducti0n study in rats. 

, 0 Neither brain weights nor hi~opathology.(pei-fused/rtonperfused) of the 
nervous system were affected in the acute and subchronic toxicity studies 
in rats. 

4. D~tennination of Uncertainty Factor: 

Althpugh, th~ deV¢lopmentat' to~ city 'studies in rats and rabbits showed no 'incr~ased 
sensitivity in fetuses as·comparect to ~atemal animals following in utero exposures and the 
two-ge~eiatioil reproduction to,gcity study in rats showed. no mcreased sensitivity in pups 
when compared to adults, the Committee determined that the FQPA 10 x factor should 
be ·retained-because of the madequate data base 1) to evalJ,Iate neurotoxicity following 
acute and long-term exposure, 2) to .assess the functio~ development ~fyoung animals 
and in tum the susceptib~lity to infants and children and 3) to assess the 'need for a 
'developmental neurotoxicity study. 

l3 



VI. DATAGAPS 

1. Acute Delayed Neurotoxicity Study in Hens ( §81-7) 

2. Chronic Toxicity Study in Dogs (§83-1a) 

' ·1 r r r r.: 
. t - . '· I • "':-

"'-" - ··- - """ >:.41 

3. Combined Chr()nic Toxicity/Carcinogenicity Study in Rats (§83-5) . 

Vll SUMMARY OF TOXICOLOGY ENDPOINT SELECTION 

The doses and toxicological endpoints selected and. Margins of Exposures for various 

exposure scenarios are summarized below. · · 

-
EXPOSURE DOSE ENDPOINT STIJI)Y MOE 

SCENARIO (mglkglday) 

Acute DietarY NOEL=0.25 Lack of acute effects.at 28/56-day oral- 100 

the only dose tested. Humans 

Chronic Dietary LOEL=0.25 Plasma cholinesteraSe 56-day oral-Human 3000 

inhibition. 

Short-Tenn Oral Lack of effects up to 28/56-day, oral- 100 

(Demial) NOEL=0.25 day7. Humm,s 

Intermediate- Oral Plasma cholinesterase 28/56-day oral- 300 

Term , LOEL=Q.25 inhibition. Humans 

(Dermal) 

. Long-Term Oral Plasma cholinesterase 28/56-day orat ':' .. 3000 

(Dermal) LOEL=0.25. inhibitiori. Humans 

·Short-Term ·Oral Lackofeffects up_ to 28/56-day oral-. 100 

(Inhalation) NOEL=0.25 day7. Humans 

Intermediate- Oral Plasma cholinesterase 28/56-day oral- 300 

Term- LOEL=0.25 ·inhibition: ··Humans 
. . 

(Inhalation) 
' 

Long-Term Oral Plasma cholinesterase . 28/56-day oral - 3000 

(Inhalation) LOEL=0.25 inhibitipn. Humans. 
. 
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